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very accurate scientific methods to the problem of crop yield. The work,
with its excellent analytical methods, deserves the careful attention of students
of field crop production. When such methods are in general use in this phase
of agronomy, the results and conclusions gained will carry with them much
more weight and dependence. One is especially impressed with daily deter-
minations of growth rate and flower and boll opening, which make possible the
evaluation of accidental and temporary factors. Aside from the important
contribution to method in analysis of agricultural yield, which after all is its
greatest value, the article also contributes some clear-cut conclusions upon
spacing as effecting production in the Nile valley, as follows: ““(a) the experi-
ment shows that the yield of a cotton crop is primarily dependent on the
number of flowers which it forms; (b) the normal extension of the root system
of an isolated cotton plant can utilize more than 2 m.? of soil surface in soil
which is more than 2 m. deep; (¢) the plants in the field crop have only 0. 18 m.?
allowed them or less; most of the phenomena of field crop physiology in the
fruiting seasons are traceable to the interference of one root system with
another; (d) the yield per unit area of the conventional spacing of the Egyp-
tian Fellah is the maximum obtainable under the limitations of field culti-
vation (two plants per hole, each hole 0.34 m.?); (e) the sources of error in
field experiments with cotton can be traced to (1) soil variation, especially
below one meter depth; (2) insufficient frequency of observation, whereby
accidental episodes cannot be distinguished from normal sequences; (3) fluctua-
tions of single plants, heterogeneity of commercial varieties, and normal
physiological variations from day to day.”—WiLLiaAM CROCKER.

Geotropism of the grass node.—It is well known that lodged grass stems
recover their vertical position by growth on the lower flank of the older mature
nodes. Gravity, acting transversely on the stem rather than longitudinally,
incites growth in these otherwise mature regions of the stem. ELFVING
showed that these nodes are incited to growth when the stems are rotated
with transverse exposure on the clinostat, thus giving a diffuse all-sided action
of gravity; but in this case growth is equal on all flanks and no bending resuits.
Riss® has attempted to analyze more fully the mode of action of gravity in
this behavior. She finds that when the gravity stimulus is applied inter-
mittently but equally (intermittent clinostat) on two opposite flanks, the
growth is greater than when it acts equally (continuous clinostat) on all flanks.
By means of a compound centrifuge clinostat,™ she has applied a centrifugal
stimulus of one gravity transversely (intermittently and continuously as
above), at the same time the organ held its vertical position in relation to the
pull of gravity. While the transverse stimulus thus applied incites growth,
its effect is far less than in the absence of the longitudinal pull of gravity.
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She finds no conclusive evidence for or against the view that the tropic and
growth stimuli of gravity in this organ are distinct. Her work makes it evi-
dent that the lack of growth in the older nodes with the stem vertical is due
both to the lack of the stimulating transverse action of gravity, and to the
presence of the inhibiting longitudinal action. Thus we see these responses
to stimuli becoming more and more complex. One wonders whether a study
of changes, acid and otherwise, induced in the tissues of the nodes by these
various exposures might not simplify the matter. Such, I believe, is the
possibility of real progress in this field.—WiLLiam CROCKER.

Phylogenetic significance of endosperm.—Nuclear endosperm and cellular
endosperm, and also endosperm beginning its development with a free nuclear
period and later passing into a cellular condition, have been known since the
days of HoFMEISTER; and since that time various modifications and peculiari-
ties have been described, some of them characterizing genera or families or
even orders; while others seem to be confined to species. Whether the char-
acter of the endosperm has any phylogenetic significance or not, is a question
which has often been discussed and often answered, both in the affirmative and
in the negative.

The most recent discussion’s is also the most comprehensive. It is a study
of the literature rather than a laboratory investigation. For all the orders of
Dicotyledons and Monocotyledons, the literature dealing with the endosperm
has been assembled and discussed and charts have been made, so that it is
possible to see at a glance just what the endosperm and haustorium conditions
are in any order. In this bird’s-eye view, the names of the principal investi-
gators are given and full citations appear in an extensive bibliography. After
describing the endosperm and haustorium situation in each order, often
treating the families separately, sometimes the genera, and occasionally the
species, the author adds a long summary dealing with orders. Both in the
introduction and in the conclusion it is very plainly stated that the endo-
sperm character is only one factor among many, but nevertheless endosperm
and haustoria characters have great phylogenetic significance.—CHARLES Js
CHAMBERLAIN.

Temperature and photo-perceptions.—In studying the influence of tem-
perature upon phototropism in the coleoptile of Avena sativa, Miss DEVRII‘ES’G
has determined the influence of temperature upon the rate of photo-perception
and photo-reaction and the influence of previous heating upon the rate. of
these processes. She finds that van’t Hoff’s law of rate of chemical reaction
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